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, . $I$ , $f,$ $g_{i}$
$X$ $\overline{\mathbb{R}}=[-\infty, \infty]$ , $f$ $A=\{x\in X|\forall i\in I, g_{i}(x)\leq 0\}$
. ,
, .
$f(x_{0})= \min_{x\in A}f(x)\Leftrightarrow\exists\lambda\in \mathbb{R}_{+}^{(I)}$ s.t.












, [12] , BCQ (Q-BCQ)




, Q-BCQ , BCQ ,
.
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2 Notation and Preliminaries
, $X$ , $x*$ , $f$ $X$
$\overline{\mathbb{R}}=[-\infty, \infty]$ . $f$ , $x_{1},$ $x_{2}\in X,$ $\alpha\in(0,1)$
,
$f((1- \alpha)x_{1}+\alpha x_{2})\leq\max\{f(x_{1}), f(x_{2})\}$
. , $f$ , $-f$ ,
$f$ quasi-affine , $f$ .
, .
Theorem 1. [7] $f$ , $f= \sup_{i\in I}k_{i}\circ w_{i}$ $I$ :
, $\{w_{i}\}_{i\in I}\subset W$ $\{k_{i}\}_{i\in I}\subset Q=$ { $h$ : $\mathbb{R}arrow\overline{\mathbb{R}}$ ; }
.
Theorem 1 , $\{k_{i}\}\subset Q$ , $i\in I$ , $k_{i}(\langle w_{i}, \cdot\})$
quasi-affine . , Theorem 1 ,
quasi-affine . ,
, affine .
, generator , $\{(k_{i}, w_{i})|i\in I\}\subset Q\cross X^{*}$ $f$
generator $f= \sup_{i\in}ik_{i}ow_{i}$ . , $f$
, $\{(k_{v},$ $v)|v\in$ dom$f^{*},$ $k_{v}(t)=t-f^{*}(v),\forall t\in \mathbb{R}\}\subset Q\cross X^{*}$
$f$ generator . , $x\in X$ ,
$f(x)=f^{**}(x)= \sup\{\langle v,$ $x\rangle-f^{*}(v)|v\in$ dom$f^{*} \}=\sup_{v\in domf^{*}}k_{v}(\langle v, x\})$ ,
. [12] basic generator .
[12] Q-BCQ .
Definition 1. [12] $\{g_{i}|i\in I\}$ : , $i\in I$ , $\{(k_{(i,j)}, w_{(i,j)})|j\in$
$J_{i}\}\subset Q\cross X^{*}$ $g_{i}$ generator, $T=\{(i,j)|i\in I,j\in J_{i}\},$ $T(x)=\{t\in T|k_{t}(\langle w_{t}, x\rangle)=0$,
$k_{t}^{-1}(0)=\langle w_{t},$ $x\}\},$ $A=\{x\in X|\forall i\in I, g_{i}(x)\leq 0\}$ . , $\{g_{i}|i\in I\}$ $x\in A$




, [5] BCQ . $\{gi |i\in I\}$ :





. Q-BCQ BCQ . $\{g_{i}|i\in I\}$ :
, $i\in I$ , $\{(k_{(i,v)}, v)|v\in domg_{i}^{*},$ $k_{(i,v)}(t)=$
$t-g_{i}^{*}(v),$ $\forall t\in \mathbb{R}\}\subset Q\cross X^{*}$
$g_{i}$ generator , $T=\{(i, v)|i\in I, v\in domg_{i}^{*}\}$
. $x\in A$
$T(x)$ $=$ $\{(i, v)\in T|k_{(i,v)}(\langle v, x\rangle)=0, k_{(i,v)}^{-1}(0)=\langle v, x\rangle\}$
$=$ $\{(i, v)\in T|g_{i}(x)=k_{(i)v)}(\langle v, x\})=0, k_{(i,v)}^{-1}(0)=\langle v, x\}\}$
$=$ $\{(i, v)\in T|g_{i}(x)=\langle v, x\rangle-g_{i}^{*}(v)=0, g_{i}^{*}(v)=\langle v, x\rangle\}$
$=$ $\{(i,$ $v)\in T|g_{i}(x)=0,$ $g_{i}(x)+g_{i}^{*}(v)=\langle v,$ $x\rangle\}$
$=$ $\{(i,$ $v)\in T|g_{i}(x)=0,$ $v\in\partial g_{i}(x)\}$ .
,
$\bigcup_{(i,v)\in T(x)}\{v\}=\bigcup_{i\in I(x)}\partial g_{i}(x)$
,
BCQ basic generator Q-BCQ .
, [12] , .
Theorem 2. [12] $\{g_{i}|i\in I\}$ : , $i\in I$ , $\{(k_{(i,j)},$ $w_{(i,j)}|j\in$
$J_{i}\}\subset Q\cross X^{*}$ : $g_{i}$ generator, $T=\{(i,$ $j)|i\in I,$ $j\in J_{i}\},$ $T(x)=\{t\in T|k_{t}(\langle w_{t},$ $x\})=0$ ,
$k_{t}^{-1}(0)=\langle w_{t},$ $x\rangle\},$ $A=\{x\in X|\forall i\in I, g_{i}(x)\leq 0\}\neq\emptyset,$ $x_{0}\in A$ . ,
.
(i) $\{g_{i}(x)\leq 0|i\in I\}$ $x_{0}$ $\{(k_{t}, w_{t})|t\in T\}$ Q-BCQ ,
(iii) $domf\cap S\neq\emptyset$ , epi$f^{*}+$ epi$\delta_{s}^{*}:w^{*}$ -closed
$f$ ,
$x_{0}$ is a minimizer of $f$ in $A\Leftrightarrow\exists\lambda\in \mathbb{R}_{+}^{(T(x_{0}))}$ s.t.




$L=\{k_{(\alpha,\beta,\gamma,p)}|(\alpha, \beta, \gamma,p)\in \mathbb{R}^{4}, \alpha\geq 0,p>0\}$,
, $k_{(\alpha,\beta,\gamma,p)}$ $\mathbb{R}$ $\mathbb{R}$ ; $\forall t\in \mathbb{R}$ ,
$k_{(\alpha,\beta,\gamma,p)}(t)=sgn(t-\beta)\alpha|t-\beta|^{p}+\gamma$ .
, sgn$(t)= \frac{t}{|t|}(t\neq 0)$ , sgn(O) $=0$ . , $k_{(\alpha,\beta,\gamma,p)}$
, $L\subset Q$ . $L$ , ,
$\mathcal{F}_{L}=\{\sup_{i\in I}k_{i}(\langle w_{i},$
$\cdot\})|I$ : , $\{k_{i}\}_{i\in I}\subset L,$ $\{w_{i}\}_{i\in I}\subset \mathbb{R}^{n}\}$
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. , $\mathcal{F}_{L}$ ,
. , , $\mathcal{F}_{L}$ . ,
$f$ ,
$\lim_{x||arrow}\inf_{\infty}\frac{f(x)}{\Vert x\Vert}>0$ ,
, $\mathcal{F}_{L}$ (see [10]). , $L$
, Theorem 2 .
, Theorem2 , .
Example 1. $\mathbb{R}$ $\mathbb{R}$ $g\in \mathcal{F}_{L}$ .
$g(x)=\{\begin{array}{ll}\sqrt{x-2}-2 if x\geq 2-\sqrt{2-x}-2 if 1\leq x\leq 2A(x-1)^{2}-3 if x\leq 1\end{array}$
$g\in \mathcal{F}_{L}$ . $k_{1}=k_{(1,2,-2,\frac{1}{2})}=$ sgn$(t-2)|t-2|^{\frac{1}{2}}+ \frac{1}{2},$ $k_{2}=$
$k_{(\frac{1}{3},-1,-3,2)}=$ sgn $(t+1) \frac{1}{3}|t+1|^{2}-3,$ $w_{1}=1,$ $w_{2}=-1$ , $g(x)= \max_{i=1,2}k_{i}(w_{i}x)$
. ,
$A=\{x\in \mathbb{R}|g(x)\leq 0\}=[-2,6]$ .
$x\in A$ , $-2<x<6$ , $I(x)=\emptyset,$ $N_{A}(x)=\{0\}$ , Q-BCQ
. $x=-2$ , $I(x)=\{2\},$ $N_{A}(x)=\{y|y\leq 0\}$ , Q-BCQ . $x=6$
, $I(x)=\{1\},$ $N_{A}(x)=\{y|y\geq 0\}$ , $Q$-BCQ , $x$
Q-BCQ . , $\alpha>0,$ $\beta,$ $\gamma\in \mathbb{R},$ $m\in \mathbb{N}$
$f(y)=\alpha(y-\beta)^{2m}+\gamma$ $f$ . , $f$
$f’(y)=2m\alpha(y-\beta)^{2m-1}$ . $-2\leq\beta\leq 6$ , $x=\beta,$ $\lambda=(0,0)$
$0 \in f’(x)+\sum_{i\in I}\lambda_{i}w_{i}$ . Theorem2 $f$
$x=\beta$ $\gamma$ . $\beta<-2$ , $x=-2,$ $\lambda=(0,2m\alpha(-2-\beta)^{2m-1})$
$0 \in f’(x)+\sum_{i\in I}\lambda_{i}w_{i}$ . Theorem2 $f$ $x=-2$
. $\beta>6$ , Theorem 2
.
Example 2. $\mathbb{R}^{2}$ $\mathbb{R}$ $g\in \mathcal{F}_{L}$ .
$g(x_{1}, x_{2})=\{\begin{array}{ll}\sqrt{x_{1}}-3 if x_{1}\geq 0, -x_{4}\lrcorner\leq x_{2}\leq\lrcorner x_{8}2\sqrt{2x_{2}}-3 if x_{2}\geq 0, x_{2}\geq-\frac{27x}{8}, x_{2}\geq\lrcorner x83\sqrt{-3x_{1}}-3 if x_{1}\leq 0, \frac{27x}{4}\leq x_{2}\leq-\frac{27x}{8},2\sqrt{-x_{2}}-3 if x_{2}\leq 0, x_{2}\leq-\frac{27x}{4}, x_{2}\leq-x\lrcorner4\end{array}$
$g\in \mathcal{F}_{L}$ . $I=\{1,2,3,4\},$ $w_{1}=(1,0),$ $w_{2}=(0,2),$ $w_{3}=(-3,0)$ ,
$w_{4}=(0, - \frac{1}{4})$ , $i\in I$ , $k_{i}$
$k_{i}(t)=k_{(i,0,-3,\frac{1}{2})}(t)=$ sgn$(t)i|t|^{\frac{1}{2}}-3$
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$g= \sup_{i\in I}k_{i}(\langle w_{i}, \cdot\rangle)$ . ,
$A= \{y\in \mathbb{R}^{2}|g(y)\leq 0\}=[-\frac{1}{3},9]\cross[-\frac{9}{4},$ $\frac{9}{8}]$ .
$x=(x_{1}, x_{2})\in A$ , $x\in$ int$A$ , Q-BCQ .
$x\not\in$ int $A$ , $x_{1}=- \frac{1}{3},$ $\frac{9}{4}<x_{2}<\frac{9}{8}$ $I(x)=\{3\}$
$N_{A}(x)=\{y=(y_{1},0)\in \mathbb{R}^{2}|y_{1}\leq 0\}=$ coneco$\{(-3,0)\}=coneco_{i\in I(x)}\{w_{i}\}$ ,
Q-BCQ . Q-BCQ
. , $f(y)=(y_{1}-12)^{2}+(y_{2}-3)^{2}$ ,
$\nabla f(y)=(2(y_{1}-12), 2(y_{2}-3))$ . , $0 \in\nabla f(x)+\sum_{i\in I}\lambda_{i}w_{i}$
$\lambda\in \mathbb{R}_{+}^{I}$ $x$ $($ 9, $\frac{9}{8})$ , $\lambda$ $(6, \frac{15}{8},0,0)$ . Theorem 2
, $f$ $($ 9, $\frac{9}{8})$ $\frac{801}{64}$ . , Theorem2
.
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